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and writing for brevity kb = x,   kb' = x', we get
f#V2 sinh (2a? + x') — %xxf (2# + x') sinh x sinh (x + #')            }
n2       {                                                   + (%x + sc'y sinh3 x sinh a/ J _
from which, on expanding the hyperbolic sines and retaining two terms, we get, after reduction,
&2F2~     3 ~      8 ' indicating instability.
[January, 1888*. According to (23), we may always, with a prescribed wave-length, determine two values of /LL (or F0), V being regarded as given, between which n2 will be negative, and the motion unstable. But, if these values of ^ were imaginary, the result would be of no significance in the present problem. We may, however, write (23) in the form
sinh2 Kb
n?  _ \p sinh kb sinh kV + k sinh k (b 4- &')}' -kz F2 ~                 tfainhkb' sinh k (26 + b')
from which we see that, whatever be the value of k, it is possible so to determine ^ that the disturbance shall be unstable. The condition is simply that Diust lie between the limits
-k
or
sinh k (b + b') ± sinh kb sinh kb sinh kb'
coth) kb'
- k   coth kb +         r [_               tanhj   2
.(26)
in which the upper alternative  corresponds  to  the superior limit to the numerical value of   .
When k is very large, the limits are very great and very close. is small, they become
1 b'
When k
12, • T— 77   and o     o
as has already been proved. As k increases from 0 to oo, the numerical value of the upper limit increases continuously from 1/6 + 2/6' to oo, and in like manner that of the inferior limit from. 1/6 to oo . The motion therefore cannot be stable for all values of k, if /A (being negative) exceed numerically 1/6. The final condition of complete stability is therefore that algebraically
* This paragraph is re-written, and embodies an improvement suggested in a report communicated to me by the Secretary.
It would, however, be hardly safe to conclude that no sufficient film was operative; and I do not see how the question is to be decided unless an experiment can be made upon a surface freshly obtained by fracture.
